Diarrhea associated with the presence of coronavirus particles in feces of neonatal calves is now frequently observed and has been reported from various parts of the world (11, 14-16, 18, 19) . Based on incidence data from two studies, coronavirus infections ranked second in importance in economic losses due to infectious calf diarrhea (5) .
The detection of coronaviruses is presently done by electron microscopic (EM) examination of intestinal contents or feces, by in vitro cell culture, and by immunofluorescence staining of gut sections (3, (6) (7) (8) (9) 12) .
Immunofluorescence staining of colon sections (9, 11, 12) is the diagnostic method of choice for most laboratories. Unfortunately, this method can be used only following the death of the calves or by sacrificing a calf for diagnostic purposes. The efficiency of negative staining for EM examination is often disputable. Some workers reported that it permitted the frequent visualization of the virus in diarrheal feces (7) , whereas others stated that the examination of the specimens often revealed a very small number of particles with morphology resembling that of coronaviruses but that the structures frequently were not sufficiently well defined to establish their identity. The surface projections in particular are often badly preserved (3) . However, provided the samples contain a large number of virus particles, they can be rapidly identified (12, 16) .
Although some bovine coronaviruses can readily multiply and induce cytopathic effects in FBK (9, 15) , BEK-1 (6), Vero, and MDBK cells (S. Dea et al., manuscript submitted for publication), the cultivation of the virus appears difficult, and many passages are required to obtain satisfactory yields of infectious particles. However, in most instances the presence of the virus can be demonstrated on first passage through the use of EM and immunofluorescence procedures (6, 9, 15) .
The purpose of the present work was to describe and compare with EM the use of counterimmunoelectroosmophoresis (CIE) for rapid de- tection of the coronaviruses associated with neonatal calf diarrhea.
MATERIALS AND METHODS
Source and preparation of intestinal samples. Jejunal and colonic contents were collected from 48 diarrheic calves within the first 5 to 6 h after the onset of diarrhea and from 17 healthy calves in 55 different herds around St. Hyacinthe, Quebec, Canada. All animals were examined clinically and autopsied; histopathological sections were made of the intestines, and their lumen contents were collected. Diarrheic animals showed intestinal lesions of bacterial or viral origin, whereas normal animals were asymptomatic and lacked intestinal lesions ( Virus propagation. Confluent monolayers of Vero or MDBK cells were rinsed with Dulbecco phosphatebuffered saline (pH 7.0) and inoculated with 1 ml of infected cell extracts. After 1 h of viral adsorption at 37°C, the cultures were overlaid with Eagle minimal essential medium with Earle salt and glutamine (GIBCO) and incubated at 37°C in a 5% CO2 atmosphere. When maximal cytopathic effects occurred, infected cells and cell culture fluid were frozen and thawed three times and clarified and stored at -70°C. Viral infectivity was determined as described elsewhere (S. Dea et al., manuscript submitted for publication), and viral titers were expressed in 50% tissue culture infective doses (TCID5o) according to the method of Reed and Muench (13) .
Electron microscopy. Droplets of the clarified fecal contents were placed on a 200-mesh Formvarand carbon-coated grids and allowed to remain on the grids for 30 s. Fluids were then blotted from the grids, and a droplet of distilled water was added for 10 s and blotted off. The specimen was stained for 10 s with 3% phosphotungstate acid (pH 7.0). The excess stain was blotted off. The grids were dried and then examined with a Philipps 300 electron microscope operating at an accelerating potential of 80 kV.
Preparation of coronavirus antigen. Approximately 300 ml of NCDC-infected Vero cell culture fluids were frozen and thawed three times and centrifuged at 5,000 x g for 30 min at 4°C to remove coarse debris. The clarified suspension was then concentrated to a volume of 5 The animals were bled on day 63. Thereafter, the antiserum was inactivated at 56°C for 30 min and then treated to eliminate unwanted nonspecific antibodies. A volume of 9 ml of the antiserum was mixed with 1 ml of fetal calf serum and incubated at 4°C overnight. The precipitate formed was eliminated by centrifugation at 5,000 x g for 30 min. Then, 10 ml of the supernatant fluid was mixed with 1 g of bovine liver powder for 1 h and then clarified by centrifugation at 10,000 x g for 30 min. The antiserum was subsequently washed with Vero cells for 30 min, recovered, tested, and then used in serological tests. This coronavirus antiserum was shown to be free of reactivity against calf serum and bovine tissues by immunodiffusion and CIE.
Titration (Fig. 2) .
As shown in Table 1 , nine diarrheic calves were singly infected by coronavirus, whereas three others had only rotaviruses. Five calves showed mixed infection by coronavirus and rotavirus, one calf showed infection with coronavirus and reovirus, and another one showed infection with coronavirus and picornavirus. A total of 29 diarrheic calves were free of any virus by this technique.
Four and two of the healthy calves were singly infected with coronavirus or with picornavirus, respectively. The other 11 calves were free of any viral particles as examined by EM.
As shown in Table 1 
